IN THE SPECIFICATION : 

Please amend the specification as follows: 

Please insert the following paragraph beginning at page 1, line 5, as follows: 

— This application is a divisional application of copending U.S. patent application 
number 09/910,017. filed July 23, 2001. - 

Please substitute the paragraph beginning at page 1, line 5, with the following. 

- The present invention relates to a method and an apparatus for separating a composite 
member such as a bonded substrate stack, a thin film manufacturing method, a method and an 
apparatus for detecting a feature portion of a composite member, and a composite member 
processing apparatus. — 

Please substitute the paragraph beginning at page 2, line 5, with the following. 

~ As a method, an SOI structure is formed by bonding a single-crystal Si substrate to 
another thermally oxidized single-crystal Si substrate by annealing or an adhesive. In this 
method, an active layer for forming a device must be uniformly thin. More specifically, a single- 
crystal Si substrate having a thickness of several hundred micron microns must be thinned down 
to the micron order or less. — 

Please substitute the paragraph beginning at page 2, line 15, with the following. 
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- A single-crystal Si substrate can hardly be uniformly thinned by polishing. Especially, 
in thinning to the submicron order, the variation range is several ten % tens of percent . As the 
wafer size becomes large, this difficulty becomes more pronounced. — 

Please substitute the paragraph beginning at page 15, line 13, with the following. 

— At the separation start portion, for example, the separation layer is exposed and a 
peripheral edge of the separation layer has a recess inward of the bonded substrate stack. — 

Please substitute the paragraph beginning at page 21, line 26, and ending on page 22, line 
12, with the following. 

— A processing apparatus according to the -K)th tenth aspect of the present invention 
comprises a positioning apparatus for positioning a feature portion of a composite member 
having a structure in which a first member having a separation layer inside is brought into tight 
contact with a second member, and a processing device for processing the composite member at 
a work position. In the processing apparatus, the composite member has, as the feature portion, a 
portion at which a peripheral edge of the second member, and the positioning apparatus positions 
the feature portion of the composite member to the work position of the processing apparatus. — 

Please substitute the paragraph beginning at page 22, line 18, with the following. 

- A semiconductor device manufacturing method according to the -H-th eleventh aspect 
of the present invention comprises the steps of preparing an SOI substrate made using the thin 
film manufacturing method according to the fifth aspect of the present invention, and element- 
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isolating an SOI layer of the SOI substrate so to as to form a transistor on the element-isolated 
SOI layer. -- 

Please substitute the paragraph beginning at page 23, line 1, with the following. 

- A semiconductor device according to the 12th twelfth aspect of the present invention 
can be manufactured by the semiconductor device manufacturing method according to the -HHh 
eleventh aspect of the present invention. - 

Please substitute the paragraph beginning at page 3 1 , line 6, with the following. 

- (1) Step of forming protective film on porous walls in porous Si layer (pre-oxidation 
step). — 

Please substitute the paragraph beginning at page 31, line 19, with the following. 

- (2) Hydrogen baking step (pre-baking step). 

Please substitute the paragraph beginning at page 31, line 27, and ending on page 32, line 
1, with the following. 

- (3) Trace material supply step (pre-injection step). - 

Please substitute the paragraph beginning at page 32, line 13, with the following. 

- (4) High-temperature baking step (intermediate baking step^ — 
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Please substitute the paragraph beginning at page 33, line 12, with the following. 

— In the preferred embodiment of the present invention, the bonded substrate stack 30 is 
formed such that the substrate (i.e., first substrate 10) having the porous layer 12 as a layer for 
separation (separation layer) has a portion (to be referred to as a projecting portion hereinafter) 
where the peripheral edge is partially located outside that of the second substrate 20. To form 
this bonded substrate stack 30, for example, a method of bringing the first and second substrates 
10 and 20 having the same size into tight contact with each other while shifting their central 
positions may be used . — 

Please substitute the paragraph beginning at page 34, line 21, and ending on page 35, line 
3, with the following. 

— After the substrates 10 and 20 are completely brought into tight contact, processing of 
strengthening bonding between the substrates is preferably executed. As an example of this 
processing, processing of, e.g., i) £1} executing annealing in an N 2 atmosphere at 1,100°C for 10 
mm minutes and 2) (2) executing annealing (oxidation) in an 0 2 /H 2 atmosphere at 1,100°C for 50 
to 100 mm minutes is preferably performed. In addition to this processing, or in place of this 
processing, anodic bonding and/or compression may be executed. — 

Please substitute the paragraph beginning at page 36, line 23, and ending on page 37, line 
2, with the following. 

— More specifically, the separation start portion 40 preferably has a structure in which, 
e.g., the porous layer 12a is exposed to the side surface of the bonded substrate stack. More 
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preferably, the peripheral edge of the porous layer 12a is located inside that of the transfer layer 
(first and second non-porous layers 13a and 14a}, as shown in Fig. ID. - 



Please substitute the paragraph beginning at page 37, line 25, with the following. 
~ (1) Separation Using Fluid. - 



Please substitute the paragraph beginning at page 38, line 15, with the following. 
-- (2) Separation Using Wedge. - 

Please substitute the paragraph beginning at page 38, line 20, with the following. 
— (3) Separation by Peeling. - 



Please substitute the paragraph beginning at page 38, line 26, with the following. 
- (4) Separation Using Shearing Stress,. — 

Please substitute the paragraph beginning at page 40, line 1, with the following. 

-- In addition, when a bonded substrate stack having a projecting portion is used, a 
separation start portion is formed at the projecting portion first, and full separation is started from 
the separation start portion, so that the bonded substrate stack can actually be separated only at 
the porous layer. Hence, the single-crystal Si layer 13, insulating layer 14, second substrate 20, 
single-crystal Si substrate 11, and the interfaces between the layers or substrates can be prevented 
from breaking. - 
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Please substitute the paragraph beginning at page 49, line 21, and ending on page 50, line 
2, with the following. 

— The above method can also be applied to a method of manufacturing a composite 
member formed by bonding the first member having a separation layer inside to of the second 
member or a method of separating the composite member. The first member corresponds to the 
first substrate 10, the second member corresponds to the second substrate 20, the separation layer 
corresponds to the porous layer, and the composite member corresponds to the bonded substrate 
stack 30. - 

Please substitute the paragraph beginning at page 54, line 4, and ending on page 55, line 
10, with the following. 

- Such shift amount detection is executed every time the substrate rotating table or stage 
1010 pivots by a predetermined angle and stops. With this processing, the shift amount 
(projection amount) between the edge of the first substrate 10 and that of the second substrate 20 
can be detected throughout the perimeter of the bonded substrate stack 30. Fig. 9 is a graph 
showing the result of the shift amount detection executed throughout the perimeter of the bonded 
substrate stack 30. Referring to Fig. 9, the abscissa represents the angle of rotation of the 
substrate rotating stage 1010, and the ordinate represents the shift amount between the edge of 
the first substrate 10 and that of the second substrate 20. That is, Fig. 9 shows the shift amount 
between the edge of the first substrate 10 and that of the second substrate 20, which is detected 
along the edge of the bonded substrate stack 30. A shift amount detected when the edge of the 
first substrate 10 projects outside the edge of the second substrate 20 is represented by a positive 
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value, and a shift amount detected when the edge of the first substrate 10 is represented by a 
negative value. As shown in Fig. 9, at the first projecting portion, the shift amount has a positive 
value. The position of the first projecting portion is expressed by, e.g., a representative position. 
The representative position is preferably a position where the shift amount has a positive 
maximal value. The position (representative position) of the first projecting portion is specified 
by, e.g., the angle of rotation of the substrate rotating stage 1010 (in the case shown in Fig. 9, the 
position of the first projecting portion corresponds to -90°). -- 

Please substitute the paragraph beginning at page 58, line 14, with the following. 

- When the above processing is ended throughout the perimeter of the bonded substrate 
stack 30, the position (representative position) of the first projecting portion is determined in step 
SI 07 on the basis of the shift amount (Fig. 9) between the two substrates throughout the 
perimeter of the bonded substrate stack 30. More specifically, the shift amount data obtained for 
every predetermined angle are approximated to a curve, thereby determining the angle of rotation 
of the substrate rotating stage 1010, at which, e.g., the shift amount has the maximum positive 
value. -- 

Please substitute the paragraph beginning at page 64, line 18, with the following. 

- In steps S203 to S206, the sectional shape of the edge of the bonded substrate stack 30 
is measured by the laser position detection sensor 1020 for every predetermined angle throughout 
the perimeter of the bonded substrate stack 30 along the surface (Y direction) of the bonded 
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substrate stack, and the shift amount (only for the first projecting portion) between the substrates 
10 and 20 of the bonded substrate stack 30 is calculated on the basis of the sectional shape. — 

Please substitute the paragraph beginning at page 65, line 19, and ending on page 66, line 
3, with the following. 

- When the above processing is ended throughout the perimeter of the bonded substrate 
stack 30, the position (representative position) of the first projecting portion is determined in step 
S207 on the basis of the shift amount (Fig. 15) between the two substrates for the portion of the 
perimeter of the bonded substrate stack 30 where the first substrate 10 projects. More 
specifically, the shift amount data obtained for every predetermined angle are approximated to a 
curve, thereby determining the angle of rotation of the substrate rotating stage 1010, at which, 
e.g., the shift amount has the maximum value. - 

Please substitute the paragraph beginning at page 67, line 15, and ending on page 68, line 
10, with the following. 

- The position apparatus 3000 has two contact position detection sensor 1020a and 
1020b as a position detection device for detecting the positions (Y-direction positions) of the 
edges of the first and second substrates 10 and 20 of the bonded substrate stack 30. The contact 
position detection sensors 1020a and 1020b have contacts that abut against the edges of the first 
and second substrates 10 and 20 to be subjected to position detection. The positions of the 
contact position detection sensors 1020a and 1020b are adjusted in the horizontal direction (Y 
direction) by a ball screw 1021 rotatably driven by a motor 1026. The motor 1026 operates in 
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accordance with an instruction from a controller 1028 controlled by the computer 1030. The 
outputs from the contact position detection devices 1020a and 1020b are amplified by amplifier 
units 1027a and 1027b and supplied to the computer 1030. In this arrangement, the edges of the 
first substrate 10 and second substrate of the bonded substrate stack 30 are detected by the 
contact position detection devices 1020a and 1020b throughout the perimeter of the bonded 
substrate stack 30 while rotating the substrate rotating table 1010. - 

Please substitute the paragraph beginning at page 76, line 7, with the following. 

-- In this arrangement example, although the layout direction of the bonded substrate 
stack 30 (the first substrate 10 must be set on the lower side) is limited by the layout of the 
projector 4001 and camera 4002, this limitation can be eliminated by, e.g., arranging another 
projector and camera at appropriate positions (e.g., positions symmetrical to the projector 4001 
and camera 4002 m with respect to the surface of the bonded substrate stack). - 

Please substitute the paragraph beginning at page 90, line 4, with the following. 

- The separated first and second substrates 10 and 20 are transferred to the wash/dry 
apparatus 8400 by the transfer robot 8200, washed and dried, and transferred to the cassettes 
8701 and 8601 on the unloader stages 8700 and 8600, respectively. Of the separated substrates 
10 and 20, a substrate with its separated surface facing downward is inverted by the inverting 
stage 8500 such that that surface faces upward and then is transferred and stored in a 
corresponding cassette by the transfer robot 8200. — 
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Please substitute the paragraph beginning at page 92, line 25, and ending on page 93, line 
7, with the following. 

- The separated first and second substrates 10 and 20 are transferred to the wash/dry 
apparatus 8400 by the transfer robot 9100, washed and dried, and transferred to the cassettes 
8701 and 8601 on the unloader stages 8700 and 8600, respectively. Of the separated substrates 
10 and 20, a substrate with its separated surface facing downward is inverted by the inverting 
stage 8500 such that that surface faces upward and then is transferred and stored in a 
corresponding cassette by the transfer robot 9100. — 

Please substitute the paragraph beginning at page 96, line 14, with the following. 

~ Contact holes are formed in the insulating film 61 by CMP, as needed. When 
photolithography using a KxF excimer laser, an ArF excimer laser, an F 2 excimer laser, an 
electron beam, or X-rays is used, a rectangular contact hole with a side smaller than 0.25 |im or a 
circular contact hole having a diameter smaller than 0.25 \xm can be formed. — 
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IN THE CLATMS : 

Please CANCEL claims 1-50 and 75-78 without prejudice to or disclaimer of the recited 
subject matter. 

Please AMEND claim 63, as follows. For the Examiner's convenience, all claims 
currently pending in this application have been reproduced below: 



1-50. (Cancelled) 



51. (Original) A detection method of detecting a feature portion of a composite member 
having a structure in which a first member having a separation layer inside is brought into tight 
contact with a second member, the composite member having, as the feature portion, a portion at 
which a peripheral edge of the first member projects outside a peripheral edge of the second 
member, the method comprising: 

the shift detection step of detecting a shift between the peripheral edge of the first 
member and the peripheral edge of the second member along an outer periphery of the composite 
member; and 

the determination step of determining the feature portion on the basis of a 
detection result in the shift detection step. 



52. (Original) The method according to claim 51, wherein in the shift detection step, the 
shift between the peripheral edge of the first member and the peripheral edge of the second 
member is detected along a perimeter of the composite member. 
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53. (Original) The method according to claim 51, wherein in the shift detection step, the 
shift is detected using a noncontact sensor. 

54. (Original) The method according to claim 51, wherein in the shift detection step, the 
shift is detected using a contact sensor. 

55. (Original) The method according to claim 51, wherein in the shift detection step, the 
shift is detected using a sensor arranged on a side of a peripheral edge of the composite member. 

56. (Original) The method according to claim 51, wherein in the shift detection step, the 
shift is detected using a sensor arranged at a position opposing a bonding interface between the 
first and second members. 

57. (Original) The method according to claim 51, wherein in the shift detection step, the 
shift is detected by sensing the composite member with an image sensing device and processing a 
signal of a sensed image. 

58. (Original) The method according to claim 51, wherein in the shift detection step, the 
shift is detected by sensing the composite member with an image sensing device while 
illuminating the composite member so as to form a shadow at the projecting portion, and 
processing a signal of a sensed image. 
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59. (Original) The method according to claim 51, wherein in the shift detection step, the 
shift is detected by sensing a peripheral edge of the composite member with an image sensing 
device arranged in a tangent direction and processing a signal of a sensed image. 

60. (Original) The method according to claim 51, wherein in the determination step, a 
portion where the peripheral edge of the first member most largely projects is determined as the 
feature portion. 

61. (Original) A processing method of positioning, to a predetermined position, a feature 
portion of a composite member having a structure in which a first member having a separation 
layer inside is brought into tight contact with a second member, the composite member having, 
as the feature portion, a portion at which a peripheral edge of the first member projects outside a 
peripheral edge of the second member, the method comprising: 

the shift detection step of detecting a shift between the peripheral edge of the first 
member and the peripheral edge of the second member along an outer periphery of the 
composite member; 

the determination step of determining the feature portion on the basis of a 
detection result in the shift detection step; and 

the arrangement step of arranging the composite member to make the feature 
portion determined in the determination step match the predetermined position. 



-15- 



62. (Original) A detection apparatus for detecting a feature portion of a composite 
member having a structure in which a first member having a separation layer inside is brought 
into tight contact with a second member, the composite member having, as the feature portion, 
portion at which a peripheral edge of the first member projects outside a peripheral edge of the 
second member, the apparatus comprising: 

a shift detection section which detects a shift between the peripheral edge of the 
first member and the peripheral edge of the second member along an outer periphery of the 
composite member; and 

a determination section which determines the feature portion on the basis of a 
detection result by said shift detection section. 



63. (Currently Amended) The apparatus according to claim 5* 62, wherein said shift 
detection section detects the shift between the peripheral edge of the first member and the 
peripheral edge of the second member along a perimeter of the composite member. 

64. (Original) The apparatus according to claim 62, wherein said shift detection section 
detects the shift using a noncontact sensor. 



65. (Original) The apparatus according to claim 62, wherein said shift detection section 
detects the shift using a contact sensor. 
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66. (Original) The apparatus according to claim 62, wherein said shift detection section 
has a sensor arranged on a side of a peripheral edge of the composite member and detects the 
shift using said sensor. 

67. (Original) The apparatus according to claim 62, wherein said shift detection section 
has a sensor arranged at a position opposing a bonding interface between the first and second 
members and detects the shift using said sensor. 

68. (Original) The apparatus according to claim 62, wherein said shift detection section 
has an image sensing device and detects the shift by sensing the composite member and 
processing a sensed image. 

69. (Original) The apparatus according to claim 62, wherein said shift detection section 
has an illumination device and an image sensing device and detects the shift by sensing the 
composite member with said image sensing device while illuminating the composite member 
with said illumination device so as to form a shadow at the projecting portion, and processing a 
sensed image. 

70. (Original) The apparatus according to claim 62, wherein said shift detection section 
has an image sensing device arranged in a tangent direction of a peripheral edge of the composite 
member and detects the shift by sensing the peripheral edge of the composite member with said 
image sensing device and processing a sensed image. 



71. (Original) The apparatus according to claim 62, wherein said determination section 
determines, as the feature portion, a portion where the peripheral edge of the first member most 
largely projects. 

72. (Original) A processing apparatus for positioning, to a predetermined position, a 
feature portion of a composite member having a structure in which a first member having a 
separation layer inside is brought into tight contact with a second member, the composite 
member having, as the feature portion, a portion at which a peripheral edge of the first member 
projects outside a peripheral edge of the second member, the apparatus comprising: 

a shift detection section which detects a shift between a peripheral edge of the first 
member and the peripheral edge of the second member along an outer periphery of the composite 
member; 

a determination section which determines the feature portion on the basis of a 
detection result by said shift detection section; and 

an arrangement section which arranges the composite member to make the feature 
portion determined by said determination section match the predetermined position. 

73. (Original) A processing apparatus comprising: 

a positioning apparatus which positions a feature portion of a composite member 
having a structure in which a first member having a separation layer inside is brought into tight 
contact with a second member; and 

a processing device which processes the composite member at a work position, 
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wherein the composite member has, as the feature portion, a portion at which a 
peripheral edge of the first member projects outside a peripheral edge of the second member, and 

said positioning apparatus positions the feature portion of the composite member 
to the work position of said processing apparatus. 

74. (Original) The apparatus according to claim 73, wherein said processing device 
comprises a separating apparatus for starting separating the composite member from the feature 
portion and then separating the composite member into two members at the separation layer. 
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